the causes of perinatal deaths in an informative way .
.. An unduly complex classification may create difficulties during statistical analysis and will tend to obscure broad trends. We consider it is desirable wherever possible to allocate each case to a single cause group, which gives the maximum information with regard to preventability'. It is this philosophy which underlies the more recent attempts by clinicians to classify early deaths.5-8 Such classifications could not be applied to the causes of perinatal deaths derived from death certificates in England and Wales before 1986 because causes of neonatal deaths were derived from the standard medical certificate used for deaths of all ages, and differed from those derived from stillbirth certificates which asked for information on maternal and fetal causes. Moreover, the format of the two systems required the medical certifier to select a single underlying cause, the choice of which would not necessarily be compatible with the philosophy described above. In 1986, in response to national and World Health Organisation recommendations for the introduction of a certificate which would elicit similar data for stillbirths and neonatal deaths,9 10 the Office of Population Censuses and Surveys (OPCS) introduced revised certificates for stillbirths and deaths of live births occurring up to 27 completed days. This allowed certifiers more flexibility in the completion of the certificate, and the number and ordering of the causes given. Because of the small number of postneonatal deaths other than congenital anomalies attributable to maternal or perinatal causes, the use of the new certificate was not extended to postneonatal deaths. " I The background to this change and the results of a pilot investigation of the use of the new forms were published in 1985,12 but the format was subsequently altered to allow more than one main fetal and maternal cause to be given (fig 1) . The line asking for 'other relevant causes' has been reserved for codes for external causes of violence or accident, or for the type of medical interventions, and any other causes given on this line are coded as for the 'other' causes.
The OPCS has published tabulations of the fetal and maternal causes mentioned on the certificates for every year from 1986 to 1991 in the annual reference volumes for childhood mortality'3 and for perinatal and infant mortality. 14 For neonates, draft algorithms were prepared which used all mentions on a certificate, after coding using the ninth revision of the International Classification of Diseases (ICD), to allocate each death to one of the described groups. A major feature was the splitting off at the outset of the stillbirths, which subsequently followed a path separate from, but related to, that of deaths of live births. Where there was more than one cause mentioned on the certificate, the determinant of the class to which the case was allocated was that cause which allocated the death to the earliest of the possible groups in the hierarchy. This included the investigation of using 'other infant' or 'other maternal' mentions to be chosen as the determining factor if they directed the death to an earlier group in the list than would mentions given as 'main infant' or 'main maternal' conditions.
Computer programs for three versions of the algorithm were written and tested on sample data for the Northern Regional Health Authority and one other region for one year. The first version was based on any mention on any line, except on that for other relevant causes (which are used for special codes for accidents and violence). The second algorithm was based only on the first mention on the main infant line and the third on all main infant and all main maternal mentions, but excluded consideration of other mentions. Eighty eight per cent of neonatal deaths in the sample data retained the same classification for all three of these bases. This being so, it was decided to use the first algorithm to use the data to the maximum. Dr Hey of the Northern Regional Health Authority then carried out an additional check on the grouping of individual cases for the sample for which he had additional clinical data obtained in the course ofproducing the regional health authority's annual report on perinatal and late neonatal deaths. As a consequence, minor changes were made to the algorithm, leading to one which was close to, but not identical with that used in the Northern region. The main differences are that: (a) the OPCS algorithm does not, in the first instance, use birth weight (which is not available until the death certificate is linked with the corresponding birth certificate); (b) that because of the importance of deaths certified as due to antepartum infection the OPCS Medical Advisory Committee requested that these were selected before those classed as related to No maternal codes  infant  codes 0  1  2  3  4  5  Total   0  2  3  0  1  0  0  6  1  710 116  54  8  0  1  889  2  758 249  79  19  0  0  1105  3  424 169  38  6  2  0  639  4  175  67  23  3  2  0  270  5  54  24  13  2  0  0  93  6  23  3  4  1  1  0  32  7  9  1  1  0  0  0  11  8  1  2   1  0  0  0  4  9  1  1  0  1  0  0  3  All  2157 635  213  41  5  1  3052 causes on each line, particularly the 'other' infant causes. Table 3 presents a tabulation of total infant mentions by total maternal mentions.
CONTRIBUTION OF MENTIONS ON DIFFERENT LINES TO THE CAUSE GROUPS
The expert group proposed that OPCS should send an inquiry to the notifying doctor where the final cause group was determined by a cause other than one registered as main by the certifying doctor. The proportion of neonatal deaths in which such inquiries will be required., if this recommendation is followed, can be estimated by examining where on the certificate the mention which determined the final cause grouping was placed. It should be noted that in the small proportion of cases where there is clearly an illogical sequence on the certificate the coding clerks in OPCS will change the order, and the following analysis is based on the amended order. Table 4 shows that in the 3052 deaths registered in 1991 the cause group was determined by the first, second, or third main infant mentions in 2682 (88%), 85 (3%), and six (0.2%) respectively, and by any main maternal mention in 32 (1%). Only 73% of the allocations to the congenital malformation and defect group had been based on the first main infant cause, but this cause had determined the grouping of 97% of the cases allocated to immaturity group, and 80% of those allocated to asphyxia, anoxia, and/or trauma.
In about 1 0% of cases use of the algorithm led to a cause based on a mention on an 'other' line. This is the situation which would prompt an inquiry to the certifying doctor to confirm that the suggested grouping is in accordance with the clinical opinion. To examine the e the same ICD gro underlying cause grouping derived tions using the all Figure 2 shows th neonatal deaths, change in certif consistent over the ing that the classif Figure 3 the first week of life, most in the first day. Figure 4 gives the new cause groups by age subgroups for infant deaths registered in 1991. The overwhelming numerical importance of immaturity as a cause in the deaths at early ages is clearly shown. Figure 5 gives the same data but expressed as the percentage due to different causes groups at different ages. Congenital malformations and defects are consistently important, though more so during the first three weeks of life, whereas the predominance of immaturity in the first weeks )87 1988 1989 1990 1991 gives way first to postnatal infection in the fourth week, and then to sudden infant death group.bmj.com on April 10, 2017 -Published by http://adc.bmj.com/ Downloaded from than 1% to asphyxia or trauma, 23% to infections, and 36% to sudden infant death.
The data confirm what is now well recognised, namely that most of the neonatal deaths occur because of prenatal problems, contrasting with the posmeonatal deaths which are more likely to be due to environmental hazards.
A simplified form of this classification is being used for the confidential inquiry into stillbirths and infant deaths currently under way in England and Wales.'6 The analysis of these data will give further insight into its usefulness, but the first year's full data will not be available until 1994.
The new grouping will enable us again to compare the associations of social class, region of residence, maternal age, and marital status with similar causes in neonatal and postneonatal deaths and has allowed the use of all the causes on the neonatal certificate. Work is in preparation to allow similar data from stillbirth certificates to be analysed in the same way.
